by the Hypothermia Sub-committee of the Welfare Group of the Society of Medical Officers of Health, 1968; Eddy et al., 1970; Williams, 1968) , although the significance of such an association needs to be treated with great caution (Fox et al., 1971) .
Until recently, the measurement of an individual's exposure to environmental temperature has depended on spot readings taken by an observer visiting the accommodation or by placing instruments to record the temperatures in a number of rooms with subsequent assumptions about the amount of time likely to have been spent in the different locations. However, the development of the temperature SAMI (Socially Acceptable Monitoring Instrument) (Baker, Humphrey, and Wolff, 1967; Humphrey and Wolff, 1968) has made it possible to monitor the temperature of the environment close to an individual throughout the day and night, wherever he or she happens to be. The present study reports the results of the first field trial in January 1968 of the production model of the temperature SAMI. In addition to testing the new equipment, the aim was to identify any variations in exposure to environmental temperatures which might exist between individuals of different age, sex, and social class, with different housing or working conditions or using different forms of heating. An attempt was also made to identify any difference in exposure to environmental temperature between those with chronic respiratory symptoms and those without such symptoms.
METHOD STUDY SAMPLE
The study was carried out on a subsample of individuals aged 35 to 74 years, who were involved in an earlier survey on cardiorespiratory symptoms undertaken in North Lambeth (Holland, 1967) . The subjects fell into one of two groups: 'normal' individuals without any positive evidence of chronic respiratory disease, and individuals who had reported chronic respiratory symptoms. The latter group was subdivided into those with persistent cough and phlegm and chest illness. Ten individuals were included in each disease group, five in each group being aged 65 years and over. 'Normal' individuals were sampled according to a balanced sex, age, and social class design having four 10-year age groups and three social class groups (I + 11, III, and IV + V). Five individuals were included in each cell. The total sample, therefore, consisted of 140 individuals. The details of the sampling scheme are shown in Table I. MONITORING SCHEDULE The personal environmental temperature of each individual was measured on two consecutive days and nights. Recorders were changed night and morning to give separate estimates for the day and The equipment in kit form was taken to the subjects by home visitors. This contained the SAMI, four recorders in envelopes upon which the subjects wrote the date and time they were used, the thermistor probe, sticky rings, and an instruction sheet. The home visitor explained the use of the instrument on the initial visit and ensured that the instructions had been followed when collecting it 48 hours later. The visitor also obtained information on heating, housing, and working conditions. This included the number of persons occupying the household, the nature of employment, the total number of hours spent outdoors during the measurement period, and the type of living room and bedroom heating used.
The Meteorological Office supplied hourly values for the dry-bulb temperature at Kew Observatory, from which the mean day and night temperatures were calculated and are illustrated in Figure 2 .
RESULTS
Of the 140 subjects included in the original design, 24 subjects proved unwilling to participate and all results for a further four subjects (i.e., 16 measurements) had to be excluded. For the remaining 112 subjects, 108 Table IT . The largest single cause for loss of data was the failure to complete a measurement on one or other of the days. This was because the home visitors found it difficult to arrange their visits so that a complete 48-hour period of recording was obtained. Hence either the first or second day recording often had to be curtailed. Table III shows the numbers of individuals with successful measurements for each period. The mean day and night personal environment temperatures by sex are shown in Table IV . No consistent pattern of differences between males and females was found, although females tended to have slightly higher personal environment temperatures than males during the day. For both sexes, mean temperatures during the day were considerably higher than at night and the mean temperature on the first day tended to be higher than on the second. Mean temperatures according to age are shown in Table V . In general, the day temperatures recorded for the younger age groups tended to be lower than those recorded for older individuals.
Very little difference was found between the mean personal environment temperatures of individuals from different social class groups, though those in social classes IV and V appeared to have a slightly higher level of temperature at night than those in social classes I, 11, and III (Table VI) . No consistent differences were found between the temperatures of individuals with or without respiratory symptoms (Table VII) heating appeared to be exposed to considerably higher temperatures than those using other forms of heating (Table X) . In view of the many different variables examined, it was necessary to apply a multivariate technique in order to determine their relative importance and their separate effects in the presence of the other variables acting concurrently on the personal environment temperature. This was done using the general linear hypothesis.
The adoption of a single regression model for day and night measurements would not, however, have been satisfactory as day and night temperatures are not strictly comparable. In addition, such an analysis would have had to be restricted to those subjects with four successful measurements (35 individuals). It was, therefore, decided to analyse day and night measurements separately and to include as independent variables in the two models only those variables which could reasonably be expected to explain variation in day and night personal environment temperatures.
The only variable that appeared to have any influence on the mean day temperature was the type of heating used: individuals using coal heating tended to have lower standardized personal en- Wolff, 1968) has demonstrated that the instrument can be successfully used to investigate the environmental thermal exposure of individuals in the general population for continuous periods of up to 48 hours. The equipment itself performed well and relatively few measurements were lost through SAMI instrument failures. The recorders proved less reliable and the authors would strongly recommend other potential users to apply stringent tests similar to those described here. Human errors by both observers and subjects accounted for the majority of the missing values. There were relatively few complaints of difficulty or serious inconvenience from the subjects, but this is undoubtedly a tribute to the very high quality of the home visitors who worked in the study.
The analysis of the data obtained on the 112 subjects does not reveal many significant relationships between the personal environment temperatures of the individuals and the possible modifying factors considered. In view of the relatively small sample studied and the great complexity of the variables involved, this is perhaps not surprising. The results show significant effects from the type of heating used both during the day and at night. Individuals occupying houses heated by coal fires as opposed to other forms of heating were exposed to lower temperatures during the day, and the presence of central heating was associated with higher bedroom temperatures at night.
The absence of any differences between the social classes is interesting but must be considered with respect to the smallness of the sample size.
The results emphasise the remarkably low bedroom temperatures in which people choose to sleep and a failure to follow the BMA recommendation (British Medical Association, 1964 ) that elderly people should sleep in a warm bedroom. Since the association between the development of hypothermia of the elderly and low environmental temperature is firmly established (British Medical Association, 1964 ; Royal College of Physicians of London, 1966) this is disturbing and indicates the desirability of further studies on larger samples.
The results do not suggest that individuals with established respiratory disease choose to live in warmer conditions than those without respiratory symptoms.
Finally, although this survey was conducted at the coldest period of the year, the day-time personal thermal environments are surprisingly low and 14% of all readings were below the level of 18 30C, recommended by the Parker-Morris Committee as the minimum temperature able to be maintained in living rooms in cold weather (Ministry of Housing and Local Government, 1961) .
SUMMARY
The results are given of a pilot study using the temperature SAMI to investigate the thermal exposure of 112 individuals for continuous periods of up to 48 hours while following their normal occupations. In general, the instrument performed well but the associated data recorders proved less reliable. Attempts to determine whether individual differences in thermal exposure may be predicted by difference in sex, age, social class, and the number of persons living in the accommodation produced negative results. Thermal exposure was significantly influenced by the type of heating used in the accommodation. The thermal exposure of a group of subjects with respiratory symptoms did not consistently differ from those without symptoms.
These findings underline the low temperatures in living accommodation, especially bedrooms, accepted by the general population during cold weather in this country.
